We investigated brain activity evoked by faces which were not consciously perceived by subjects. Subdural electrophysiological recordings and functional neuroimaging studies have each demonstrated face-specific processing in the fusiform gyrus (FFG) of humans. Using pattern masks, a stimulus can be presented but not consciously perceived, and thus can be used to assay obligatory or automatic processes. Here, using event-related functional magnetic resonance imaging and pattern masking, we observed that masked faces but not masked objects activated the right FFG. Other regions activated by consciously perceived unmasked faces were not activated when faces were masked. These data provide strong evidence for an automatic face-processing region in the right FFG. © 2007 Elsevier Ltd. All rights reserved.
A briefly exposed visual stimulus may not be consciously perceived if it is preceded and followed by a dissimilar visual pattern, or mask. Masked facial expressions have been shown to influence the activation of the amygdala by subsequent visible faces (Whalen et al., 1998) thus demonstrating that some aspects of face processing can occur without conscious awareness. It has been suggested in these studies that the amygdala is responding to a primitive face representation that bypasses processing in extrastriate cortical regions such as the fusiform gyrus (FFG) . Functional MRI studies have demonstrated that visible faces selectively activate focal regions of the FFG (e.g., Kanwisher, McDermott, & Chun, 1997; McCarthy, Puce, Gore, & Allison, 1997; Puce, Allison, Gore, & McCarthy, 1995) ; however, whether masked faces similarly activate these regions has not yet been examined. Here, we compared activation evoked by masked and unmasked faces and non-face objects to determine whether the FFG and other brain regions are activated by faces without a subject's awareness.
Methods

Subjects
Twenty healthy young adults (10 males) served as subjects in the fMRI study. Two groups of 10 additional healthy young adults (9 male) participated in two separate behavioral studies that were conducted outside the scanner. All subjects provided written informed consent.
Materials and procedure
Subjects were informed that they would be participating in a color discrimination task. Subjects wore LCD goggles through which they viewed a continuous stream of stimuli in which a different mosaic pattern was presented every 100 ms. Most of the mosaics were gray and white, but a colored mosaic occurred infrequently and required a button press. Unknown to the subjects, gray-scale faces and non-face objects (sports equipment such as soccer balls) appeared in intermixed order every 12-18 s and were exposed for 33 ms. Critical stimuli were locked to the onset of the refresh of the LCD display.
One hundred stimuli (50 faces, 50 objects) were presented in the seven masked runs that each subject experienced. After the completion of the masked runs, each subject was presented with three additional runs in which the same faces and objects presented at the same duration and with the same intervals, but with the mosaics replaced by a black rectangle. Thus, the faces and objects were consciously perceived. These unmasked runs were used as functional localizers to identify face-specific regions that could be compared to the masked trials.
In the first behavioral task conducted outside the scanner, subjects were told that they would be presented with masked faces and objects on an LCD 
